Long Non-coding RNA-mRNA Correlation Analysis Reveals the Potential Role of HOTAIR in Pathogenesis of Sporadic Thoracic Aortic Aneurysm.
Long non-coding RNA (lncRNA) play important roles in many diseases. However, their roles in sporadic thoracic aortic aneurysm (STAA) are unclear. Therefore, the objective of this study was to construct an lncRNA-mRNA network and dissect lncRNAs that might contribute to the pathogenesis of STAA. Differentially expressed lncRNAs and mRNAs between four ascending aortic specimens derived from STAA and four controls from patients who had undergone coronary artery bypass graft (CABG) were identified by microarray analysis. Gene Ontology (GO) enrichment and lncRNA-mRNA correlation analysis were implemented with differentially expressed genes. An lncRNA in the correlation network HOX transcript antisense intergenic RNA (HOTAIR) was selected as a candidate. HOTAIR expression was examined by quantitative real time polymerase chain reaction in STAA (n = 24) and controls (n = 24 [CABG, n = 22; heart transplant donors, n = 2]). HOTAIR expression was knocked down with siRNA in order to evaluate its role in apoptosis, cell proliferation, and expression of collagen types I and III. Five percent of lncRNAs were significantly differentially expressed in STAA patient samples compared with controls. GO enrichment analysis suggested differentially expressed genes were significantly enriched in the process of extracellular matrix organisation and leukocyte migration. lncRNA-mRNA interaction network revealed HOTAIR was associated with genes involved in extracellular matrix organisation. Moreover, HOTAIR expression was significantly decreased in STAA specimens and it negatively correlated with aortic diameter. HOTAIR knockdown induced early and late apoptosis and reduced cell proliferation. Furthermore, both mRNA and protein levels of collagen types I and III expression were suppressed after HOTAIR knockdown. Transcriptomic and lncRNA-mRNA correlation analysis revealed HOTAIR was downregulated in STAA and associated with genes involved in extracellular matrix remodelling. In vitro experiments confirmed that knockdown of HOTAIR could induce apoptosis and suppress collagen types I and III expression in human aortic smooth muscle cells.